THL'S OPI NI ON WAS NOT_WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered
today (1) was not witten for publication in a | aw
journal and (2) is not binding precedent of the Board.
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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte STUART B. HORN
and ELI ZABETH H. NELSON

Appeal No. 95-3674
Application 08/122, 981!

ON BRI EF

Bef ore THOVAS, BARRETT, and TORCZON, Adninistrative Patent
Judges.

BARRETT, Adninistrative Patent Judge.

DECI SI ON ON APPEAL

1 Application for patent filed Septenber 20, 1993, entitled
"Nanopor ous Sem conductor Material And Fabrication Techni que For
Use As Thernoel ectric El enents.”
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This is a decision on appeal under 35 U. S.C. § 134 from
the final rejection of clains 7-13. Cains 1-6 and 14 have
been wi t hdrawn from consideration as being directed to a
non- el ected i nventi on.
W reverse.
The disclosed invention is directed to thernoelectric
el emrents made from "nanoporous” sem conductor nmaterial .
Caim7, the sole independent claim is reproduced bel ow. ?

7. A process of using a nanoporous sem conduct or
material in a nultiple stage thernoel ectric device
i ncluding the steps of:

provi di ng a nanoporous sem conductor material;

fabricating p-type and n-type thernoel ectric
sem conductor elenments fromthe nanoporous sem conduct or
mat eri al ;

i ncorporating the p-type and n-type thernoelectric
nanopor ous sem conductor elenents to provide a peltier
coupl e whereby when a current is passed through the couple
there is effected a rel ease or requirenent of energy due
at least in part to changes in transport energy within the
peltier couple;

mating nultiple peltier couples together to forma
mul ti pl e stage thernoel ectric device whereby energy from

one stage is used as input to the next stage effecting a
| arger tenperature difference.

The exam ner relies on the follow ng references:

2 W note that claim7 should have an "and" before the | ast
step of "mating." In addition, "peltier" should be capitalized.
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Hanson 4,718, 249 January 12, 1988
Yokotani et al. (Yokotani) 5,168, 339 Decenber 1, 1992
Clains 7-13 stand rejected under 35 U S.C. 8§ 112, second
par agraph, as being indefinite for failing to particularly
point out and distinctly claimthe subject matter which
appel lants regard as their invention. The exam ner states
(Exam ner's Answer, pages 2-3): "clains 7 to 13 which purport
to be both process of using and process of making are anbi guous
and therefore does [sic] not particularly point out and
distinctly claimsubject matter of invention."
Clains 7-9 and 12 stand rejected under 35 U . S.C. § 103 as
bei ng unpat ent abl e over Yokotani. The exam ner states
(Exam ner's Answer, pages 3-4):

Yokot ani di scl oses a porous sem conductor materi al,
p-type and n-type thernoelectric elenents forned in the
porous sem conductor material. Figure 1 of Yokotan
clearly show [sic] a nultiple thernoelectric elenents
coupl es together to forma nultiple stage thernoelectric
device. It is well known that the thernoelectric el enents
di scl osed by Yokotani provide the peltier couple.

Clains 10, 11, and 13 stand rejected under 35 U.S.C. § 103
as bei ng unpatentabl e over Yokotani further in view of Hanson.
The exam ner states (Exam ner's Answer, page 4): "Hanson

teaches that thernoelectric device can be used in heat punp,

generator and air conditioner."
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We refer to Exam ner's Answer (Paper No. 14) for a
statenent of the examner's position and to the Appeal Brief

(Paper No. 13) for a statenent of appellants' position.
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OPI NI ON

35 US.C. § 112, second paragraph

In our opinion, one of ordinary skill in the art would
interpret claim7 as directed to a nethod of making a multiple
stage thernoel ectric device as evidenced by the steps of

"providing," "fabricating," "incorporating," and "mating." The
fact that the nethod is clainmed as using a nanoporous
sem conductor material in the fabrication does not create any

anbiguity. The rejection of clains 7-13 is reversed.

35 US.C 8§ 103

Appel  ants argue (Brief, pages 4-5):
Yokot ani et al. discloses a conposite structure where the
porous conponent disclosed is not a sem conductor materi al
but is in actuality function [sic] as insulators. As
di scl osed on colum 2, lines 63-66 in the summary portion
of the Yokotani et al reference: "each sem conductor
el ement consists of a porous material or gas perneabl e
support particles and a thernoel ectric sem conductive
mat eri al supported by said support particles.”
Claim7 calls for "providing a nanoporous sem conduct or
material"” and then "fabricating p-type and n-type
t hernoel ectric sem conductor elenents fromthe nanoporous
sem conductor material." The "fabricating" step does not
specify any details of the construction and is broad enough to
i ncl ude nanoporous material on support particles if that

construction i s possible.
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Appel I ants argue that "Yokotani el al. does not disclose a
nanopor ous sem conductor material, so that everywhere in
Applicant's clainms where there is clainmed a nanoporous
sem conductor material, Applicant has clearly defined over the
prior art of record" (Brief, page 5). Thus, the question is
whet her Yokot ani di scl oses a nanoporous sem conductor material.

The specification states (page 5): "Nanostructured
mat eri al s i nclude building blocks on the order of nanoneters
(10°° neters) or tens of nanoneters.” This definition of
"nanostructured” material is confirned by the article,
incorporatd by reference in the specification, by Ron Dagani,

Nanostructured Materials Pronise To Advance Range of

Technol ogi es, Chem cal and Engi neering News, 23 Novenber 1992,

pages 18-24, at page 18:
Nanostructured (or nanophase) materials are called
t hat because the size of their building blocks is on the
order of nanometers (10°° nmeter) or tens of nanoneters.
CGeneral ly speaking, any material that contains grains or
particles 1 to 100 nm across, or layers or filanents of
t hat thi ckness, can be considered a nanostructured
mat eri al .
However, the clains recite a "nanoporous” material, not a
"nanostructured" material . We do not find the term
"nanopor ous”" defined in the specification except indirectly by
the process of fabrication in figure 1 wherein fine particles,
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assuned to be nanostructured, are conpacted and sintered to
produce a nanoporous body. Appellants do not define
"nanoporous” in their argunents. VWile there are definitions
of "nanoporous" in the literature,® it is not known whether the
termhas a generally accepted definition in the prior art. It
is not known whether "nanostructured" materials are inherently
"nanopor ous"; however, it appears fromthe definition in the
Dagani article that a "nanostructured"” material nmerely has to
contain small grains and does not necessarily have to be
conpacted and sintered. W define "nanoporous," consistent
with the specification, to nean a product produced by the
process in figure 1, which requires steps of conpacting and
sintering a nanostructured powder.

The examner relies on the fifth preferred enbodi nent of
Yokotani. As shown in figure 6, "a glass balloon materi al
havi ng an average particle size of 8umand a filmthickness of
0.5 umis used as support particles" (col. 7, approx.
lines 43-45). Yokotani discloses that the p-type or n-type
sem conductor materials are "mlled into a powder having an

average particle size of 0.08 um (col. 7, approx.

3 For exanple, U S. Patent 5,594,263 states (col. 1
lines 64-67): "By nanoporous is nmeant a material which has a
crystall ographically regular intracrystalline pore system whose
pores have an average di aneter of 2.5 to about 30 A"
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lines 50-51), mxed with solvent to make a slurry, and m xed
with the glass balloon material to produce a sem conductive

| ayer on the glass balloon. The exam ner states (Exam ner's
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Answer, page 5):

Line 51 of columm 7 discloses an "average particle size of
0. 08unt" which is equal to 80 nanoneters. Therefore the

t erm "nanopor ous” is obvious over the teachings of

Yokot ani. Even the size of 8000 nanoneters (8 um as
disclosed in line 43 of columm 7 is obvious over the term
"nanopor ous" because the particle size can be neasured in
nanonet ers.

The exam ner does not conme to grips with the "nanoporous”
l[imtation. The fact that the particles in the |ayer of
figure 6 are on the order of tens of nanoneters does not make
the |l ayer a "nanoporous" material because the particles have
not been conpacted and sintered. W do not agree with the
exam ner's statenent that a material is "nanoporous"” because
the particle size can be expressed in nanoneters. Any object's
si ze can be expressed in nanoneters, but "nanostructured"
requires a size |less than 100 nanoneters.

In addition, claim?7 calls for "providing a nanoporous
sem conductor material" and then "fabricating p-type and n-type
t hernoel ectric sem conductor elenents fromthe nanoporous
sem conductor material." Thus, claim7 calls for making p-type
and n-type sem conductors out of nanoporous material,
apparently in accordance with the disclosure in the
specification that there can be "additional doping after
fabrication" (specification, page 4, lines 14-15). Caim7
does not enconpass form ng the nanoporous material using p-type
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or n-type doping in the process of naking the nanoporous
material as shown in the optional step 11 in figure 1
Yokotani starts with a p-type or n-type sem conductor which is
mlled to formthe small particles. Thus, even if Yokotani
di scl osed p-type and n-type nanoporous materials, it does not
produce them by the fabricating p-type and n-type sem conduct or
el ements from a nanoporous materi al .

For the reasons stated above, the rejection of clains 7-9
and 12 over Yokotani is reversed. Because clains 10, 11,
and 13 incorporate all of the limtations of claim?7, and
because Hanson does not cure the deficiency of the nanoporous
material in Yokotani, the rejection of clains 10, 11, and 13 is

rever sed
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CONCLUSI ON

The rejections of clainms 7-13 are reversed.

REVERSED

JAMVES D. THOVAS
Adm ni strative Patent Judge

BOARD OF PATENT

LEE E. BARRETT APPEALS
Adm ni strative Patent Judge AND
| NTERFERENCES

Rl CHARD TORCZON
Adm ni strative Patent Judge
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